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Appendix  8.2:  Average  (and  range)  conditions  of  the  selected  variables  included  in  
the  model  over  Nakai-­‐Nam  Theun  National  Protected  Area.  
  
     average   range  
mean  temperature  diurnal  range  
(bio02)   93   (82  -­‐  98)  
Isothermality  (bio03)   50   (52  -­‐  46)  
temperature  seasonality  (bio04)   2815   (2482  -­‐  3245)  
temperature  annual  range  (bio07)   185   (193  -­‐  176)  
mean  annual  precipitation  (bio12)   2236   (1865  -­‐  2617)  
precipitation  of  warmest  quarter  
(bio18)   1011   (640  -­‐  1260)  
precipitation  of  coldest  quarter  
(bio19)   63   (36  -­‐  162)  
elevation  (m  a.s.l.)   873   (189  -­‐  2272)  
slope  (°)   12   (0  -­‐  69)  
distance  to  water  (m)   393   (0  -­‐  2896)  
percentage  forest  cover  (%)   73   (0  -­‐  81)  
distance  to  forest  (m)   59   (0  -­‐  2849)  
distance  to  villages  (km)   8   (0  -­‐  28)  
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CHAPTER  9  
  
THE  EXTENT  OF  WILDLIFE  HUNTING  IN  NAKAI  -­‐  NAM  THEUN  
NATIONAL  PROTECTED  AREA,  LAOS:  IMPLICATIONS  FOR  
MANAGEMENT  
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Introduction  
  
There   is  now  a   consensus   that  wildlife  hunting  has  a  dramatic   impact  on  animal  
communities   in   tropical   forests   throughout   the   world   (Robinson   et   al.,   1999;  
Robinson   and   Bennett,   1999).   Some   species   have   already   been   extirpated   from  
certain   forests  due   to  overharvesting   (e.g.  Campbell   et   al.,  2001;  Redford,   1992;  
Corlett,   2007;   Wilcox   et   al.,   2007;   Brooks   et   al.,   2012)   or   have   been   severely  
reduced  in  numbers  and  could  face  local  or  global  extinction  in  the  near  future  if  
hunting   is  not   controlled   (e.g.  Wilkie  and  Carpenter,  2000;  Fa  et  al.,  2001;  Noss,  
1998;   Corlett,   2007;   Johnson   et   al.,   2003).   This   phenomenon  will   not   only   have  
negative   impacts  on   the   integrity  of   the  ecosystem  with   for   instance   the   loss  of  
important  seed  dispersal  species  (Redford,  1992;  Fa  et  al.,  2005),  but  also  affects  
the   livelihoods   of   local   people   relying   on   forest   resources.   Bushmeat   is   an  
important  source  of  protein   for   local  people   living  alongside   forests   in  almost  all  
parts  of  the  world.  It  has  also  become  an  increasing  source  of  income  for  farmers  
by   selling   their   catch   (Milner-­‐Gulland   et   al.,   2003).   Worldwide,   wildlife   is   sold  
either   as   food,   for   traditional   medicine,   pet   trade   or   trophies/decoration   (eg.  
Redford,  1992;  World  Bank,  2005).  The  trade  in  wildlife  has  particularly  increased  
overharvesting   of   wildlife;   as   the   most   targeted   species   for   trade   decline,   their  
market  price  increases  exponentially,  leading  to  higher  pressure  on  them  (Newton  
et  al.,  2008;  Courchamp  et  al.,  2006).  To  increase  their  intake,  hunters  have  shifted  
more  
advanced  methods  (e.g.  guns,  wire  snares)  (Corlett,  2007).    
  
In   an   attempt   to   avoid   depletion   of   animal   and   plant   communities   in   the  
remaining  tropical  forests  across  the  globe,  protected  areas  have  been  designated  
(Rodrigues  et  al.,  2004)  and  biodiversity  hotspots  identified  (Myers  et  al.,  2000)  to  
represent   as   best   as   possible   the   world
resources   can  be  allocated   to   the  development,   implementation  and  monitoring  
of  management  plans   (Margules   and  Pressey,   2000).   Local   communities   living   in  
and   around   protected   areas   rely   on   natural   resources   for   their   livelihoods   (e.g.  
Negi   and   Palyal,   2007).   Wild   meat   is   often   the   major   protein   source   for   them  
(Bennett   and   Rao,   2002;   Milner-­‐Gulland   et   al.,   2003)   but   is   most   of   the   time  
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harvested   unsustainably   even   within   designated   zones   where   hunting   of   only  
certain   species   is   allowed   (Robinson   and   Bennett,   2000).   In   addition,   illegal  
activities   (e.g.   logging,  poaching)   from   local  people  and/or  outsiders   remain  very  
common   inside   protected   areas.  One  major   challenge   of  wildlife   conservation   is  
therefore   to  manage  protected  areas   in   a  way   that  will   balance   conservation  of  
wildlife   and  meet   local   people    livelihood   requirements   (McShane   et   al.,   2011;  
Sodhi  et  al.,  2011).  
  
In   Southeast   Asia,   although   wildlife   hunting   has   existed   for   some   40,000   years  
(Robinson  et  al.,  1999),  it  has  only  become  a  more  serious  issue  in  the  last  30-­‐50  
years   due   to   the   increased   accessibility   of   forested   areas   via   infrastructure  
development  and  population  growth   (Corlett,  2007;  Milner-­‐Gulland  et  al.,  2003).    
Regional  and  international  trade  is  considered  one  of  the  most  challenging  issues  
for   wildlife   conservation   in   the   region   (Nijman,   2010).   In   Southeast   Asia,   as   in  
other   parts   of   the   world,   wire   snares   and   guns   are   now   the   major   hunting  
techniques   used   (e.g.   Noss,   1998a;   Noss   1998b;   Fa   et   al.,   2001;   Nielsien,   2006;  
Cadman,   2007;   Muchaal   and   Ngandjui,   1999),   with   perhaps   snares   being   most  
commonly  and  heavily  used  because  of  their   low  cost  and  effort  for  relative  high  
catch  (Noss,  1998a;  Fa  et  al.,  2001).  Snare  hunting   is  a  non-­‐selective  technique     
catching   any   species  between  2   and  5   kg  or  more   in   size  but   indiscriminative  of  
age   and   sex      and   wasteful,   with   high   proportion   of   caught   animals   lost   to  
scavengers,  predators  or  decomposition  (Noss,  1998a).  Snares  are  typically  made  
out   of   wire   tied   to   a   pole   and   are   set   along  man-­‐made   or   natural   animal   trails  
(Noss,  1998;  Newton  et  al.,  2008;  Coudrat,  pers.  obs.);  wires  can  differ   in  size  to  
target  different  species  size  (Wato  et  al.,  2006)  and  different  types  of  snare  traps  
exist  (c.f.  Noss  1998a;  Newton  et  al.,  2008).  
  
I  present  records  of  illegal  hunting  encountered  during  ~  9  months  (2011-­‐2012)  of  
wildlife   surveys   (not   focusing   on   the   finding   of   threats)   in   one   of   the   most  
biodiversity-­‐ ereafter):  
Nakai-­‐Nam  Theun  National  Protected  Area.  
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Methods  
  
Research  site  description  
  
Nakai-­‐Nam   Theun   National   Protected   Area   (NNT   NPA)   (~3550   km2)   is   located  
within  the  Annamites  mountain  range,  central-­‐eastern  Laos  and  shares  ~  155  km  
border  with  Vietnam   (Figure   9.1).   The   area  was  designated  as  protected  area   in  
1993  by  Prime  Minister  decree  164/PM.  It  is  
important  area  for  key  birds  and  mammals  including  endemic  species  (Robichaud  
et  al.,  2001;  Ling,  1999).  Altitude  ranges  from  ~500  m  to  ~2500  m  a.s.l.  (Timmins  
and   Evans,   1996).  Mountainous   areas   are   primarily   covered   with   dry   evergreen  
forest,  with   some   restricted  wet   evergreen   forest   sites   close   to   the  Vietnamese  
border;   mixed   coniferous-­‐broad   leaf   forest   is   found   at   lower   altitudes   and  
cultivation,  shrub,  secondary  and  bamboo  forests  are  mainly  found  around  the  31  
villages   occurring  within   the  NPA   (Timmins   and   Evans,   1996).   In   2005,   the  Nam  
Theun  2  (NT2)  dam     one  of  the  largest  in  Southeast  Asia     was  built  which  greatly  
increased   access   to   the   protected   area   through   road   construction   and   a   large  
reservoir.    
  
Protected  area  management  system  
  
The  area  is  under  the  management  of  an  independent  governmental  organization,  
the  Watershed  Management  Protection  Authority   (WMPA)   (PM,   2010),  which   is  
impr Patrolling  activities  and  
infrastructures   include   four   permanent   ranger   stations   (Navang,   Thaipaiban   and  
Teung   clusters   and   Boualapa   district),   patrolled   30   days   per  months   by   a   team,  
three  patrolling   teams  operating   in   three   sectors  of   the  NPA   (Khamkeut  district,  
Teung   cluster   and   Navang   cluster)   for   18   days/months,   two   road   checkpoints  
(Thaland   and   Parkatan)   and   reservoir   checkpoints   (Nakai   District   and   Khamkeut  
District,   2010;   NT2  WMPA,   2011).  WMPA   staff   has   the   authority   to   collect   and  
destroy   guns   and   other   illegal   hunting   gears   and   bring   offenders   to   the   district  
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police.  Regulations  related  to  forest  resource  use  include  designation  of  Controlled  
Use   Zones   where   cultivation   and   collection   of   certain   wood,   non-­‐timber   forest  
products   (NTFPs)   and   some   animal   species   are   allowed   and   controlled   (NA,  
2007a).      
  
Surveys    
  
From  January  2011  to  April  2012,   I   conducted  transect  surveys   in  10  sites  within  
NNT  NPA  (Figure  9.1).  Data  collected  were  part  of  a  larger  wildlife  survey  project  in  
the  NPA.  At  each   site,   four   to  20   transects  were  walked.  Each   transect  was  pre-­‐
selected  on  a  1:50,000  map  of  the  area  with  a  baseline  starting  point  along  a  main  
watercourse.  Transects  were  placed  approximately  perpendicular  to  the  river  and  
~1   to  2  km  of   length.  At  each  encounter  of  hunting   signs   (snare   lines,   individual  
snare  traps,  camps,  gunshots),  I  recorded  the  geographic  coordinates  with  a  hand-­‐
held   GPS   (India   Thailand   datum).   Snare   wires   that   were   old   (years   old)   and  
therefore   inactive   are   not   included   in   the   count   in   this   analysis   (only   the   ones  
recently   set   and/or   still   active   or   about   to   be   set   are).   Snare   wires   (at   hunter  
camps   or   already   set)   were   collected   or   otherwise   destroyed   and   counted   (the  
retrieval   of   snares   was   not   always   possible   because   of   logistic   and   time  
constraint).   All   animal   species   (remains   or   live)   encountered   at   hunter   camps  
and/or  in  snares  were  recorded  and  all  live  animals  released.  
  
  Analysis  
  
  
Mean  distance  of  each  research   site   from  closest   village  and  Vietnamese  border  
were   in   ArcGIS   9.3   using   the   Eucledean   distance   tool.   For   each   site,   the   threat  
encounter   rate   was   calculated   with   the   formula:   T   =   N/A   where   T=   threats   per  
km2,  N=  total  number  of  threats  encountered  (only  including  gunshots,  camps  and  
snare  records),  A=  approximate  area  covered.  The  area  covered  was  obtained  by  
drawing  a  minimum  convex  polygon  +  100  m  buffer  around  transects.    
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Figure  9.1:  Map  of  Nakai-­‐Nam  Theun  National  Protected  Area  and  location  of  the  
10  study  site  visited  (with  representation  of  the  transects  walked).  
  
  
Results  
  
A   total   of   3239   snares   were   collected   and/or   destroyed,   41   poacher   camps  
encountered   (including  old  and  recent  camps)  and  14  gunshots  heard  within  the  
~87   km2   covered   (Table   9.1).   All   snares   found   in   NNT   NPA   were   made   out   of  
bicycle   brake-­‐cable.   Thicker   wire   snares   (e.g.   made   out   of   truck-­‐winch   cable)  
targeting  larger  mammals  such  as  big  cats,  bears  and  wild  cattle  were  never  found  
over  the  study  period.    
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Table  9.1:    Survey  dates  and  effort  at  each  site  visited  
Site  name   Survey  dates   nb  
Transects  
km  
walked  
Approximate  
area  covered  
(km2)  
Nam  Chae   19  Jan     2  Feb  11   20   21.47   14.75  
Ban  Xeuk   17  Feb     6  Mar  11   19   36.16   5.23  
Maka   13  Mar     31  Mar  11   23   40.29   7.10  
Thong  Xet   18  Jul     3  Aug  11   6   9.80   5.93  
Khamkeut   16  Sept     28  Sept  11   6   10.55   5.67  
Nam  On   19  Oct     4  Nov  11   24   42.45   7.66  
Upper  Nam  Theun   11  Jan     23  Jan  12   12   22.08   2.90  
Houay  Tong   10  Feb     27  Feb  12   30   58.02   10.98  
Thongkacheng   12  Mar     24  Mar  12   18   34.38   5.55  
Nam  Mon   25  Mar     5  Apr  12   18   35.01   6.05  
total   5  months   176   310   72  
  
  
Threats  encountered  varied  between  the  different  sites.  Threats  were  the  highest  
in  Thong  Xet  and  lowest  in  Thongkacheng  (Table  9.2).  
  
Table  9.2:    Illegal  hunting  signs  encountered  at  each  site  visited  
Site  name   Number  of  
snares  
collected  
and/or  
destroyed  
Number  of  
camps  
encountered  
gunshots  
heard    
Approximate  
Threat  
encountered  
per  km2  
Mean  distance  
from  Vietnam  
border  (km)  
Mean  
Distance  
villages  (km)  
Nam  Chae   6   0   1   0.47   28.45   6.06  
Ban  Xeuk   156   0   0   29.83   14.86   2.81  
Maka   308   4   0   43.94   7.98   4.44  
Tong  Xet   2550   12   2   432.38   15.19     7.72    
Khamkeut   0   3   0   0.53   1.32   3.14  
Nam  On   37   5   3   5.87   15.34   18.49  
Upper  Nam  Theun   113   6   0   47.93   2.48   17.42  
Houay  Tong   41*   10   8   5.37   31.84   5.01  
Tongkacheng   0   0   0   0   11.87   11.74  
Upper  Nam  Mon   0   1   0   0.17   8.83   15.64  
total   3211   41   14           
*  During  a  second  short  visit  (4  days,  6-­‐9  Jan  2012)  around  the  same  general  area,  28  snares  were  collected  
from  active  traps,  number  not  included  in  the  calculation  of  Threat  encounter  rate.  
Note:  These  figures  are  likely  to  be  underestimations,  as  the  study  did  not  focus  on  the  collection  of  snares  
  
Live  or  remains  of  small  to  medium-­‐sized  mammals,  birds  and  reptiles  were  found  
in  snares  and/or  at  poacher  camps  (Table  9.3).  
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Table  9.3:  list  of  animals  alive  or  remains  found  in  snares  and/or  poacher  camps  (c.f.  
PLATE  1)  
Animals   Details  
Macaque  (Macaca  spp)  
  
  
Stump-­‐tailed  macaque  (M.  arctoides)  
  
Red-­‐shanked  douc  (P.  nemaeus)    
  
  
Brush-­‐tailed  porcupines    
(Atherurus  macrourus)  
  
  
  
Asian  porcupine  (Hystrix  Brachyura)  
  
Keeled  box  turtle  (Cuora  muhotii)  
  
Box  turtle  (unidentified  sp)  
  
Snake  (unidentified  sp)  
  
Monitor  lizard  (unidentified  sp)  
  
Grey  peacock  pheasant    
(Polyplectron  bicalcaratum)  
  
Silver  pheasant  
  
Wild  pig  (Sus  scrofa)  
  
Hog  badger  (Arctonyx  collaris)  
  
Ferret  badger  (Melogale  spp)  
  
Black-­‐giant  squirrel  (Ratufa  bicolor)  
  
Lesser  Oriental  chevrotain    
(Tragulus  javanicus)  
  
Civet  (unidentified  sp)  
  
Mask  palm  civet  (Paguma  larvata)  
  
Hornbill  (unidentified  sp)  
One  skull  and  hair  in  hunting  camp;  hair  
remains  on  a  snare;  one  jaw  at  hunter  camp  
  
Live  individual  in  a  snare  
  
Skin  at  a  rocky  land,  close  to  Lao  poachers,  
armed  with  gun  
  
Two  live  individuals  in  a  hunting;  a  drying  
stomach  in  poacher  camp  (used  for  
traditional  medicine);  remains  in  poacher  
camp  
  
Spines  at  hunter  camp  
  
Two  live  individuals  in  a  hunting  camp  
  
One  dried  shell  at  hunter  camp  
  
Bones  at  hunter  camp  
  
Skin  at  hunter  camp  
  
Feather  remains  in  a  Vietnamese  camps;  
remains  in  snares  
  
Feathers  and  2  hunter  camps  
  
Remains  in  snares  and  hunter  camps  
  
Remains  in  snares  (2  skulls)  
  
Remains  at  poacher  camp  
  
Remains  (tail)  next  to  a  snare    
  
Remains  (back  leg)  in  snare  
  
  
Remains  in  snares  
  
Live  individual  in  a  poacher  camp  
  
Feather  remains  in  a  poacher  camp  
Notes:  includes  all  species  that  could  be  identified.  Other  animals  were  not  identified  from  the  
remains  in  snares.  All  live  animals  found  were  released.  
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Discussion  
  
A  high  level  of  illegal  activity  occurs  in  NNT  NPA.  Notably,  the  impressive  density  of  
snares   found   across   the   visited   sites   indicates   the   dramatic   situation   in   this  
biodiversity   valuable   area.   Across   Laos,   this   is   worsened   by   several   factors  
including   population   growth,   infrastructure   development   leading   to   increase  
access   to   forest   areas,   geographic   position   of   the   country   with   neighboring  
countries   highly   involved   in   international   trade,   and   local   communities   living  
within   protected   areas   relying   on   natural   resources.   Although   the   data   only  
presents  a  small  portion  of  the  actual  threats  in  the  area  and  do  not  give  species  
off-­‐take  hunted,   it   indicates  the  high   level  of  hunting  occurring   in  NNT  NPA.  This  
problem   is   rampant   in  the   region  of  Laos  and  Vietnam;  from  2011  to  2012,  over  
26,000  wire   snares  were  destroyed  by  patrolling   teams   in  only   three   sites   along  
the  Lao-­‐Vietnamese  border  (Saola  Working  Group,  2013).   In  Equatorial  Guinea,  a  
snare   density   was   found   to   be   of   56/km2   in   the   Monte   Mitra   forests,   where  
bushmeat   off-­‐take   was   estimated   at   over   2000   total   captures   per   annum   and  
harvest   was   calculated   as   unsustainable   for   most   species   (Fa   et   al.,   2001).   In  
Central  African  Republic  snare  density  was  4.2/km2  in  the  Bayanga  region  with  an  
estimate  of  annual  harvest  of  over  9000  animals  (Noss,  1998a).  
  
My  data  did  not  allow  to  observe  a  particular  pattern  of  threat  density  related  to  
distance  to  villages  or  Vietnamese  border,  although  this  cannot  be  ruled  out  since  
surveys   did   not   specifically   focused   on   finding   snares   and   survey   effort   varied  
between  sites.  Threats  within  the  area  seem  to  be  seasonal  with  a  higher  pressure  
during   rainy   season,   when   animal   movement   is   increased   and   patrolling   are  
limited  due  to  difficult  field  conditions.  
  
In   NNT  NPA,   trade   is   the  major   driver   for   illegal   wildlife   hunting,   though   small-­‐
bodied  animals  probably  still  represent  an  importa
encountered   were   primarily   from   Vietnamese   hunters   (identified   from  
Vietnamese   products   left   behind   by   poachers),   illegally   crossing   the   border.  
Intrusion   of   outsiders   in   NNT   NPA   is   a   great   challenge   as   control   is   extremely  
difficult   given   the   large   border   that   the   area   has   in   common   with   Vietnam.  
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Villagers  in  the  region  have  reported  over  4000  Vietnamese  entering  the  area  each  
year  (World  Bank,  2005).  Several  Vietnamese  traders  also  enter  the  NPA  legally  to  
sell   various   goods,  which   however  may  be   traded   for  wildlife  meat.   Subsistence  
hunting  for  Lao  villagers  is  allowed  in  certain  areas  and  for  certain  species  (c.f.  NA,  
2007a;   NA,   2007b),   but   illegal   hunting   by   local   villagers   was   also   observed   and  
certainly  destined  for  trade.    
  
In   Laos,   hunting   practices   are   mostly   unsustainable.   In   some   areas,   villagers  
inhabiting   remote   forested   areas   have   been   observed   shifting   their   protein-­‐diet  
from  large-­‐bodied  animals  (e.g.  deer,  wild  pigs,  primates)  to  small-­‐bodied  animals  
(e.g.  birds,   frogs,   squirrels),   suggesting  a  decline  of  the  preferred  hunted  species  
(Krahn   and   Johnson,   2007;   Johnson   et   al.,   2003;   Kranh,   2005).   This   seems   a  
common  phenomenon  across  the  globe  where  hunting  is  unsustainable  (Fa  et  al.,  
2005).   Reliance   on   wildlife   for   subsistence   is   still   unclear   in   Laos.   In   the   most  
remote  areas,  wild  meat  constitutes  a  major  part  of  the  diet  for  villagers  with  few  
alternatives   available,   posing   food   security   issues   (Krahn   and   Johnson,   2007).  
However,   in   other   areas   this   may   as   well   be   related   to   a   tradition   and   taste  
preference   rather   than   dependence   (Singh,   2010).   The   growing   market   in   wild  
meat   for   wealthy   urban   population   and   for   the   international   trade   has   also  
become   a   driver   for   the   unsustainable   hunting   in   rural   Laos   since   the   1990s  
(Nooren   and   Claridge,   2001).   In   other   parts   of   the   world,   needs   for   food   and  
income  generation  also  drive  wildlife  hunting  (Noss,  1998a;  Noss,  1998b;  Fa  et  al.,  
2001;  Nielsen,  2006;  Wilkie  and  Carpenter,  2000;  Willcox  et  al.,  2007).  
  
Snares  are  the  most  commonly  used  hunting  techniques   in  NNT  NPA.  The  use  of  
hunting  dogs  was  observed  and  a  few  gunshots  were  heard.  This  figure  is  different  
from   the   Nam   Ha   NPA,   in   northern   Laos   where   guns   and   hunting   dogs   were  
reported   as   the   most   often   used   techniques   (Johnson   et   al.,   2003).   A  
governmental  gun  collection  program  in  the  mid-­‐1990s  decreased  the  number  of  
guns  owned  in  Laos  but  governmental  issued  guns  to  village  militia  and  police  are  
still   found   in  all  villages  across  the  country  and  sometimes  used  to  hunt  (Hansel,  
2004),  which  may  also  be  the  case  in  NNT  NPA.  Hand-­‐made  muskets  or  modified  
guns   are   also   found   in   NPAs   (Johnson   et   al.,   2003;   Hansel,   2004).   Some  
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Vietnamese  hunters  coming  in  the  area  for  hunting  were  also  observed  with  guns,  
despite  the  same  ban  on  guns  by  the  Vietnamese  government.  Across  the  world,  
snare  hunting  is  largely  used  (Noss,  1998a;  Fa  et  al.,  2001).  Where  hunting  occurs,  
animals   the   most   commonly   caught   include   ungulates,   primates   and   rodents  
(Wilkie   and   Carpenter,   2000;   Fa   et   al.,   2001;   Wright   and   Priston,   2010),   with  
primates  being  predominantly  hunted  with  guns  (Wright  and  Priston,  2010;  Fa  et  
al.,   2005).   In   NNT   NPA,   most   commonly   snare-­‐caught   animals   are   likely   to   be  
ungulates,  rodents,  small  carnivores  and  terrestrial  birds.  Primates  are  most  likely  
hunted   primarily   with   guns,   although   occasional   individuals   can   get   caught   in  
snares  (pers.  obs.;  Robichaud  W.R.  pers.  comm.);  frequency  of  primate  capture  is  
unknown   but   given   their   low   reproductive   rate,   any   kill   can   have   negative  
consequence   on   a   group,   plus   one   hunter   with   a   gun   can   kill   an   entire   group  
(Muchaal   and   Ngandjui,   1999).   Snares   pose   a  major   threat   to   some   untargeted  
and   threatened   species   such   as   the   Critically   Endangered   saola   (Pseudoryx  
nghetinhensis),  which  can  often  be  caught  as  a  result  of  snare  density  in  the  area  
despites   it   having   no   value   for   the   international   trade.   Other   animals   such   as  
turtles  and  pangolins,  highly   prized   in   the   international   trade,  are  mostly   sought  
for  with  the  use  of  trained  hunting  dogs  (Robichaud  et  al.,  2009;  pers.  obs.).  
  
Priorities   to   improve   wildlife   conservation   in   the   area   have   to   be   targeted   (c.f.  
Sheil,   2001;   Leader-­‐Williams   and   Albon,   1988).   A   maximum   of   the   funding  
available   should   be   directed   to   patrolling   and   law   enforcement   (as   has   been  
recommended;   PoE,   2013,   and   is   indeed   currently   planned;   NT2   WMPA,   2012;  
SWG,  2013).  Scientific  data  should  therefore  not  be  a  priority  to  the  management  
authority  but  rather  be  conducted  by  external   researchers.   The  best  strategy   for  
management   of   NNT   NPA   is   to   direct   available   resources   to   priority   areas   and  
extend   to   further   areas   once   successful.   So   far,   the   areas   patrolled   have   not  
effectively   been   controlled   for   illegal   activities.   The   long-­‐term   survival   of   the  
diverse  biodiversity  in  NNT  NPA  will  only  depend  on  sound  management  strategy  
and  adaptive  management.    
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CHAPTER  10    
  
CONCLUDING  REMARKS  -­‐  THE  FUTURE  OF  BIOLOGICAL  RESEARCH  
AND  CONSERVATION  IN  THE  INDO-­‐BURMA  REGION:  THE  NEED  FOR  
OPTIMISM  
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Southeast   Asia   (i.e.   Brunei,   Cambodia,   Indonesia,   Laos,  Malaysia,  Myanmar,   the  
Philippines,   Singapore,   Timor-­‐Leste,   Thailand,   and   Vietnam)   has   an   impressively  
high  degree  of  endemism  of  animal  and  plant  species  due  to  its  unique  geological  
history   (Sodhi  et  al.,  2004;  Woodruff,  2010).  The  entire  region  encompasses  four  
(Myers   et   al.,   2000).   One   of   these   hotspots   is   Indo-­‐Burma,   which   comprises  
Cambodia,   Laos,   Myanmar,   Thailand,   Vietnam   and   parts   of   southern   China  
(Tordoff  et  al.,  2012).  Seventy-­‐one  of  the  430  mammals   (as  of  2004)   in  the   Indo-­‐
Burma   hotspot   are   region   endemic   (Van   Dijk   et   al.,   2004).   At   the   Global   scale,  
Indo-­‐Burma   is   the   hotspot   regions   with   the   third   highest   number   of   vertebrate  
species  and  with  the  sixth  highest  number  of  vertebrate  endemism  (Myers  et  al.,  
2000).  
  
Within   the   Indo-­‐Burma  hotspot   (or  Lower  Mekong),  1642  new  species   (including  
plants,   reptiles,   amphibians,   fish,   birds   and   mammals)   were   newly   described  
during  the  1997-­‐2011  period,  of  which  29  of  mammals  (WWF,  2008,  2009,  2010,  
2011,  2012).  This  increase  in  species  discoveries  since  the  early  1990s  corresponds  
to   the   ending   of   a   long   history   of   wars   throughout   the   region,   followed   by  
biological   explorations   in   areas   that   had   remained   until   then   nearly   unexplored  
(MacKinnon,   2000).  While   these  numbers  may  not  be  exclusive   to   this   region  of  
the   world,   what   is   most   surprising   is   the   number   of   large   mammals   that   were  
discovered   in   these   past   two   decades,   concentrated   in   the   Indo-­‐Burma   region  
itself.   Indeed,  no   less   than   five   large  mammals  were  discovered   since  1992.  The  
first  of  these  was  the  Saola  (Pseudoryx  nghetinhensis),  discovered  in  and  endemic  
to  the  Annamite  mountains  of  Vietnam  and  Laos  (Dung  et  al.,  1993;  Schaller  and  
Rabinowitz,  1995),  an  ungulate  so  distinct  that   it  was  classified   in   its  own  genus.  
Three   other   muntjac   species   were   subsequently   discovered,   two   in   the   same  
region   of   the   Annamite   mountains:   the   large-­‐antlered   muntjac   Muntiacus  
vuquangensis  (Tuoc  et  al.,  1994;  Duckworth  et  al.,  1994;  Evans  and  Timmins,  1995;  
Schaller   and   Vrba,   1996)   and   the   Annamite   muntjac   M.   truongsonensis/M.  
rooseveltorum  s.l.   (Giao  et  al.,  1998;  Timmins  et  al.,  1998)  and  one   in  Myanmar:  
the  leaf  muntjac  M.  putaoensis  (Amato  et  al.,  1999).  The  most  recent  discovery  of  
a  large  mammal,  which  startled  the  scientific  community,  is  a  primate  species,  the  
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Burmese   snub-­‐nosed   monkey   Rhinopithecus   strykeri   (Geissmann   et   al.,   2010).  
These  fascinating  and  recent  new  discoveries  attest  of  how  still   little  the  natural  
world  has  been  explored  and  suggest  how  much  remains  to  be  uncovered   in  the  
near   future.   MacKinnon   (2000)   predicts   several   more   new  mammal   discoveries  
expected  in  the  21st  century  notably  in  areas  that  have  remained  poorly  explored,  
including   areas   within   Laos   and   Myanmar.   Similarly,   a   more   recent   meta-­‐data  
analysis  estimates  that  mammals  inventory  in  Southeast  Asia  is  far  from  complete  
(Giam  et  al.,  2010).  These  predictions  will  convey  enthusiasm  among  the  scientific  
community.    
  
This   is   unfortunately   overshadowed   by   the   biodiversity   crisis   that   is   currently  
taking  place  in  Southeast  Asia  (Sodhi  et  al.,  2004,  2010;  Koh,  2007;  Koh  and  Sodhi,  
2010)  principally  through  forest  conversion  and  overhunting  for  bushmeat  and/or  
wildlife   trade   (Nijman,   2009;   Nijman   and   Nekaris,   2012).   In   this   context,   the  
principal   wildlife   conservation   organisations   are   coming   together   in   coalition   to  
assist  projects  acting  at  local  and  species  scales  in  implementing  lasting  impacts  on  
the  biodiversity  of  the  region  (Duckworth  et  al.,  2012).    
  
Nakai-­‐Nam   Theun   National   Protected   Area   (NNT   NPA)   has   been   ranked   in   the  
priority  protected  areas  for   its  high  biodiversity  contribution  at  the  National  and  
Global   scale   (Robichaud   et   al.,   2001);   it   falls   in   the   heart   of   one   of   the   richest  
regions   of   Southeast   Asia   in   terms   of   biodiversity   and   endemism   (Catullo   et   al.,  
2008)   do-­‐Burma  
hotspot  based  on   species   vulnerability   criteria   (Tordoff  et   al.,  2012).   In   terms  of  
mammals  only,  NNT  NPA  is  of  National  and/or  Global  importance  for  the  occurring  
15   species   of   small   carnivores   (i.e.   Viveridae,   Herpestidae,   Prionodontidae,  
Mustellidae)   (CHAPTER  7),   nine   species   of   primates   (c.f.   CHAPTER  3;   CHAPTER  5  
[APPENDIX   VI] -­‐shanked   douc  
Pygathrix   nemaeus   (Coudrat   et   al.,   in   press   [CHAPTER   4];   Coudrat   et   al.,   2012  
[APPENDIX  VII])  and   likely  of  Southern  white-­‐cheeked  gibbon  Nomascus  siki,  and  
three   ungulate   species:   Critically   Endangered   Saola,   Endangered   large-­‐antlered  
muntjac  and  Data  Deficient  Annamite  muntjac  (CHAPTER  8).  It  may  still  represent  
a  National   important  area  for  small  and  medium-­‐sized  cats  although  populations  
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seem   to  have  dramatically  decreased   (CHAPTER  6)  due   to  high  hunting  pressure  
-­‐
Burma   region   often   does   not   imply   long-­‐term   viability   of   their   fauna   and   flora  
community   (Catullo   et   al.,   2008;   Duckworth   et   al.,   2012).   Nonetheless,   that  
numerous  uncertainties  remain  about  species  occurrence,  taxonomy,  distribution  
and   general   behaviour,   means   that   long-­‐term   site-­‐based,   species-­‐focussed  
research,  such  as   in  NNT  NPA,  will  greatly   improve  our  current  knowledge  of  the  
biodiversity  in  the  Indo-­‐Burmese  region,  while  being  protected.    
  
In   light  of  the  present  research,   it  appears  evident  that  a   long-­‐term  conservation  
and   research   project   in   NNT   NPA   initiated   by   external   partners   would   greatly  
benefit   wildlife   conservation   at   the   local,   National   and   Global   scale.   Failure   to  
its  activities  in  2005,  means  that  current  strategy  need  to  be  revised.  Though  it  is  
currently  being  redesigned,  implementation  remains  to  prove  its  success.    
  
The   following   recommendations   should   be   taken   into   consideration   to   improve  
wildlife  conservation  in  NNT  NPA:  
 Redirect  resource  available  to  a  few  areas  only  where  illegal  activities  
must  be   fully   controlled.   Areas   suggested   are   the  Navang  and   Teung  
clusters,  in  particular  Nam  Chae/Kokatiao  and  Tongkacheng/Nam  Mon  
sites   (in   Navang   cluster)   and   Tong   Xet/Phou   Vang   sites   (in   Teung  
cluster).  Together  these  areas  may  still  retain  all  the  historical  wildlife  
species  of   the  NPA  with   the  exception  of   tigers  which  may  be  extinct  
from   the   area.   Notably,   these   also   hold   Critivally   Endangered   saola,  
Critically   Endangered   large-­‐antlered   muntjac   and   Data   Deficient  
last   habitats   for   the   conservation   of   these   species.   Only   once   law  
enforcement   patrols   are   successful   in   the   areas   of   focus,   that   effort  
could  be  extended  to  further  areas.  
 Wildlife  monitoring  activities  should  be  conducted  simultaneously  with  
patrolling   trip   with   camera-­‐traps.   This   would   allow   allocation   of   all  
financial  and  human  resources  to  patrols  rather  than  disperse  funding  
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to   patrol   vs.   biodiversity   monitoring   teams.   In   the   past,   WMPA   had  
been   conducting   transect   surveys,   which   is   extremely   time   and  
resource   consuming;   the   data   resulting   from   these   surveys   are  
however   unlikely   to   be  used   compared   to  more   reliable   camera-­‐trap  
data.   It   is   also   strongly   recommended   to   continue   the   input   of   all  
camera-­‐
data   easily   analysed   and   available   to   researchers.   The   data   collected  
during  camera-­‐trap  surveys  will  be  of  no  use  (though  effort  consuming)  
if  it  is  not  systematically  managed.    
 Increase   awareness-­‐raising   of   villagers   within   NNT   NPA.   This   should  
include   the   development   and   inclusion   of   a   curriculum   in   village  
schools  on  wildlife  conservation  and/or  follow  the  model  of  the  Mobile  
Conservation   Education   Unit   implemented   in   Bolikhamxay   Province  
(Hansel   et   al.,   2010).   This   is   of   crucial   importance   so   that   villagers  
become  actors  in  the  conservation  of  wildlife  in  the  area.  
 Experiment   alternative   livelihoods   project   in   focus   villages.   For  
instance,   mushroom   farming   which   has   been   successful   at   reducing  
wildlife   hunting   in   communities   living   alongside   National   Parks;  
FREELAND,  2011).    
 Develop  a   long-­‐term  conservation  and  research  project  at  one   site   in  
NNT   NPA.   Such   long-­‐term   research   projects   have   been   shown   to  
protect   wildlife   effectively   (Laurance,   2013)   without   necessarily  
deploying  additional  patrolling  teams  in  the  area.    
 Lao   or   International   researchers   and/or   students   should   conduct  
future  wildlife   research   in   the  area.   This  will   allow  gathering  data  on  
students.  
 Initial  research  in  the  area  should  focus  on:  
 Long-­‐term   behavioural   ecology   study   on   red-­‐shanked  
douc  population  
 Long-­‐term   behavioural   ecology,   taxonomy   and   density  
of  gibbon  population  
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 Survey   on   otters   species   with   strategically   positioned  
camera  traps  
 Small-­‐carnivore  species-­‐specific  ecological  studies  
 Sound   recording   of   different   muntjac   species   as  
potential  proxy  for  taxonomic  differentiation  and  survey  
technique  
  
Other  National  priority  research  recommendations  on  primates  are  (c.f.  CHAPTER  
3):  
 Taxonomy  and  biogeography  of  T.  francoisi  s.l.,  T.  germaini  s.l.,  P.  nemaeus  
and   pale-­‐cheeked   crested   gibbons   (Nomascus   spp).   This   would   require  
range-­‐wide  DNA  and/or  sound  records  (for  gibbons).  
 Surveys   should  be  conducted   in  north-­‐eastern  Laos   (Houaphan  and  Xieng  
Khuang   Provinces   along   the   Vietnam   border)   particularly   in   karst   areas,  
where  potentially  new  colobine  populations  could  be  found.  
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